Abstract-The thermodynamic characteristics of the Asian summer monsoon are examined with a global analysis-forecast system. In this study, we investigated the large-scale balances of heat and moisture by making use of operational analyses as well as forecast fields for June, July and August (JJA), 1994. Apart from elucidating systematic errors in the temperature and moisture fields, the study expounds the influence of these errors on the large-scale budgets of heat and moisture over the monsoon region. The temperature forecasts of the model delineate predominant cooling in the middle and lower tropospheres over the monsoon region. Similarly, the moisture forecasts evince a drying tendency in the lower troposphere. However, certain sectors of moderate moistening exist over the peninsular India and adjoining oceanic sectors of the Arabian Sea and Bay of Bengal.
Introduction
The Asian summer monsoon represents remarkable changes in the general circulation of the atmosphere characterized by periodic reversals of wind regimes, movements of jet streams and semi-permanent high/low pressure areas. The monsoon circulation is triggered by a sequence of events. The formation of heat low over northwest India, due to differential heating of land and ocean, precedes the transportation of moisture from the Arabian Sea to the Indian land mass (RAO et al. 1981) . The convergence of moisture and heat (PEARCE and MOHANTY, 1984) in effect produces profound cumulus convection which in turn enhances diabatic heating. The persistent convergence of moisture and rise in diabatic heating enables generation of available potential energy (APE). The monsoon circulation culminates by a sudden and persistent rise in adiabatic generation of kinetic energy from APE (MOHANTY et al., 1998) , and a sharp rise in low-level kinetic energy (KRISHNAMURTI et al., 1981; PEARCE and MOHANTY, 1984) .
Although a large number of studies have been carried out on large-scale atmospheric energetics, only a few are related to the Asian summer monsoon (BUNKER, 1965; PISHAROTY, 1965; ANJANEYULU, 1969; RAO and RAJAMANI, 1972; SAHA and BAVADEKAR, 1973; CHOWDHURY and KARMARKAR, 1981 etc ., through the analysis of heat and moisture budgets). By and large, these are either case studies using special data sets or studies restricted to only certain small regions and certain aspects of the large-scale budgets. The First GARP Global Experiment (FGGE) unravels a new epoch in the annals of meteorology by providing a comprehensive data set generated by state-of-the-art four-dimensional data assimilation systems and an opportunity to undertake detailed studies over the Asian summer monsoon region (MOHANTY et al., 1982a (MOHANTY et al., ,b, 1983 PEARCE and MOHANTY, 1984; GEORGE and MISHRA, 1993) . Data are also abundantly available from operational centers (such as ECMWF, NCEP, JMA and BMRC, etc.). Recent studies making use of ECMWF data sets elucidate some interesting aspects of the Asian summer monsoon region (MOHANTY and RAMESH, 1994; RAMESH et al., 1996) .
It is well known that all numerical models systematically drift towards their preferred climatology. The presence of systematic errors in tropical forecasts of various numerical models may be mainly attributed to improper representation of various physical processes. Therefore, a comprehensive knowledge of physical processes which influence and are largely responsible for the maintenance of the summer monsoon, and the necessary parameterizations to represent them in the models, are vital. The physical processes are generally represented by the expressions of certain conceptual formulations of unresolved scales of motion in terms of resolvable scales of atmospheric circulation models. At the moment, a number of conceptual weaknesses exist in the representation of the physical processes which represent the functional relationships of the subgrid scale physical processes and the large-scale features of the prediction model. The dependence of systematic errors of the seasonal scale on the parameterization of physical processes was amply demonstrated (HOLLINGSWORTH et al., 1980; TIEDKE et al., 1988; SLINGO et al., 1988) . Further, the sensitivity of systematic errors to the initial
